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,ire iiiileetl iniorc cotiservatiw that p re~ ious l y  cxistuig Part 15, rather than inany orders of 

maglllt l l~ic Inryer. 

 to liirthcr dal-iry the I3i.oblcin. consider tlic following thrcc signal exarnplcs: 

( a )  ,A piilsed signal li;i\~iiig n 2 GI IL instailtiincotis bandwidth with a i 1 2  dBm full 

baiidwitlth pciil< Ipowct. opcratiiig iii the 3.  I to 10.6 GHz band; 

( h )  A ( ' W  ciii~rici- linving a -?I 25 tlBm peak power operating in the 15.205 non- 

iwstrictcd bands ;  mid. 

Txntiii)lc ( c )  is iIIcg;il tiiidcr h011i 4 15 .50  I u d p r e v i o u s  Par1 15 rules (as  recently 

i i i lerprctetl by O t ~ T ) .  Its nieasurcd p u k  pcrwer spectral density, howcvcr, i s  only -44.4 

(1 Ihn! MJ I (. 



hecomes Icgal! 1 1 1  o l l i c i  i w r d a .  siinply d t l i n y  2 (;HT ofbroadband noise to  a less 

iiitei-reriii:. bu i  i l lcgal si&, maltes 11ic IK\Y signal legal. 

1 1 1  i t 5  Pcliiion hi. Recoiisideration, and 111 ii suhsequent ex parre presentation, MSSl 

poinlzd oul the seriotis inconsistency betwccn rcquiring the application of  PDC above 1 

GI I L  31id ttic i icw UWB rryula~ions. ,411 additional exaniplc o f the  problems which this 

iiiiwpi.ctxii)ti causes w a s  pro\ itled abo\c  Specifically. adding marry hundreds oTMH7 

wi- t l i  oI ' i io ise 10 ;i signal which happens t o  hi1 P;II.I 15 oi l  accotinl ofpulse 

dcsciisiti/;ition corrcctiwi, i iow i n ~ l t c s  tlic signal Icg;~l. mil it can 110r1 '  even o , r ~ r u l e  in 

/ I W ~ , I < I I L , S I I '  /s. .~//- i<./ed h i d . \ !  

'rile si,lutlnii t ~ i  Lhis dileinnia I S  obvious a n d  coiisistent with  thc vast lecord in this 

~p~uccc~liiig and in the deiiberatioiis leading u p  IO [ l ie  introduction of 4 15.35. Thus, the 

FC:C' shoultl reinovc the ~ Z L / L I I ~ Z I ~ L ' I ~ ~  tor pulse desensiti/ation correction for 



i i iwht i i .e i i ic i i ts  niade aliove I ( ; I - I I .  Note IhaL. in doiiig so. I l ie  peak power density wi l l  

s t i l l  ireinaiii l imitcd to 20 d B  ahouc the i i iax i i i i t i i i i  :iverage power density. 
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LEVENTHAL SENTER & LERMAN PLLC 

December 30.2002 

RAUL R .  RODRIGUEZ 
(232)i16.6760 

E-MAIL 
RRODRlGUE2DLSL~LAW.COM 

Ms MarleneH Dortch 
Secretdry 
Federal Communications Commisuon 
345 12th Street. SW 
Wdshington, DC 20554 

Re: Written Ex Parte Presentation in ET Docket 98-153 

Dear M s .  Dortch: 

The U.S. GPS Industry Council (“Council”). through undersigned counsel. and pursuant 
to Section 1.1206 of the Commission’s Rules. 47 C.F.R. Sec. 1.1206, provides the following 
comments in suppon of the Petition for Reconsideration submitted by Multispectral 
Solutions, Inc. (“MSSI”) in  the above referenced docket. 

In its Petition, MSSI requests that the Commission add appropriate language to 
Secrion 15.3.5 of its Rules removing the requirement for pulse desensitization correction 
(“PDC”) above 1 GHz. MSSI a r p e s  in its Petition that removing the requirement for PDC 
Libovc 1 GHz would encouragc thc use of existing non-reslricted spectrum by new digital 
technologies (such 2s U\VB). thereby further protecting the viability of GPS and other safety-of- 
fli_rhtisafety-ol-life services that operate in  the lower frequency bands. 

Furthermore, rather than encouraging UWB operation to occur in  previously restricted 
(see 47 C.F.R. 15.205) bands of operation (as noted in the present UWB Rcpon and Order), 
MSSI’s recommendaLion would pro\,ide incenti\,e for UWB equipment manufacturers [o build 
devices that operate in  non-rcsti-icred bands i n  the upper microwave frequencies (e.&, 5.46 ~ 

7.25 GHr, 8.50 - 9.0 G H r .  9.5 ~ 10.6 GHz). The proposal would also pave the way for the 
i.csponsible advancement of ncw  digital wireless technologies without damaging the noise floor 
due to unlicensed density doperations i n  spectrum lhar has been protected for decades because 
critical national securiry and public safety services require operational predictability - lives 
depend on i t .  



Ms. Marlene H Dortch 
December 20, 2002 
[’age -2- 

For the reasons set out i n  MSSl’s Petition, the Council supports strongly MSSI’s 
requested change i n  the Commission’s rules and urges the Commission to adopt these minor 
changes in this proceeding. We f i l e  an original and one copy of this letter with electronic copies 
LO the panies listed below. 

Sincerely, 

Raul  R. Rodriguez 
Counsel to The U.S. GPS Industry Council 

RRR:rjc 

cc by e-mail: Dr. Roben Fontana 
Dr. Edward Thomas 
Dr. Julius Knapp 
Mr. John Reed 
Ms. Karen Racklev 
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National Aeronautics and 
Space Administration 
Headquarters 
Washington, DC: 20546-0001 

Kcply LO l l ic  4 t t n  o f  MT February 5,2003 

Dr. Roherl .I Foiitana 
President 
Multispectral Solutions, Inc 
20.700 CenLury Boulevard 
Germanlowi. MD 20874 

Rcfcrence FCC ET DocLct 9s- 153 llltrdw~idehand Transmission Systems 

Dear Dr Fontana 

The National Aeronautics and Space Administration (NASA) has reviewed the Petition 
tor Reconsideration ("Petition") submitted by Multispectral Solutions. lnc. (MSSI) in  the 
above referenced proceeding (see Enclosure 1 ). Specifically, your company has 
rcquested that the FCC add appropriate language to 4 1  5.35 of the Commission's Rules 
i.emo\,iiig l l i e  requirement for pulse desensitization comection (PDC) above I GHz. 

While a seemingly simple request. M S S l ' s  Petition h i i s  lar reaching consequences for the 
responsible introduction of UM'B devices into the commercial marketplace. In particular, 
reiiio\,al o f  the requirement for PDC above 1 GHz would encourage the use of existing, 
tioi,-rcs/ric/ct/ spectrum by new digital technologies (such as UWB), thereby further 
protecting [lie viahili ty ol'GPS and other safety-of-flight/safety-of-life services. 

Fur[hermorz. rather than cncouraginc UWU operation in previously restricted ( $ 1  5.205) 
hands as noted in the present UWI3 Report and Order (R&O). MSSl's recommendation 
would provide incentive Tor U W B  equipment manufacturers to ut i l ize non-restricted 
hands in [lie upper niicro\\avc li-equcncy bunds (e.g.. 5.46 - 7.25 GHz. 8.50 - 9.0 GHz. 
'1.5 - 10.6 GHz). MSSl 's  proposal would a lso  pave the way for the advancement of new 
digital wireless ~eclinologies without encroaching upon spectrum that is  important to 
national security. public safety and science. 

Thc MSSI Pelition also addresscs the dilemma associated with proposed relaxation of 
U W B  emission constraints in the 960 to 1610 M H r  resion. From test data available to 
daic, wc hel ie ic illat such a relaxation i s  inconsistent with the goal of protecting safety- 
~ ) l ~ l i l d l l i g h t  systems. MSSl'r Petition provides a workable compromise by allowing 
UM'B technology to advancc w'ithout ieccssitating a change to the current UWB R&O. 
Lnclosui-e 2 conlains our rccommeiidations tor changes to $15.35. 



I f  yoti lia\'e an!; qtiestioiis concci-ning t h i s  matter please contact M r .  James E. 
tHollaiisuorth at ( 2  16) 433-3458 or e-mail j I i o l l a i l s \ v o r t l ~ i i ~ ~ ~ r c . n a s a . ~ o v .  

Sincerely. 

David P. Struha 
N A S A  I R A C  Representative 
Office of Space Flight 

Enclosurcs 

cc: 
N4S.A IIQ.'M:R.Speari~is 

!M,'D. Srruba 
/M.'.I. McNeff 
M j I .  Rush 
/M.'L. Kn igh~  
/C.'S. Mirmiiia 

K A S A  Glenn,'6140,'W. Whyte. J r . ,  MS 54-2 
i0 1 40U. H o I I a nsw o rt h , M S 5 4 - 2 
'6140!P. Lowry. "VlS 54-2 
16 140iR. Spence, MS 54-2 
iO140/0fficial Files 



Enclosure 1 

Clarification o f  Pulse Desensitization Correction (PDC) Factor 

Rod Spencc 
VASA Glenn Research Center 

The PDC factor is used in  the measurement of pulse modulated sinusoidal signals in 
order to correct for the finite resolution bandwidth (RBW)  of  the spectrum analyzer when 
estimatins the peak envelope power o f t h e  signal. The meaning is hest understood by 
exaniplc. Figure I shows a ~inifornl pulse modulated sinusoidal signal with the following 
parameicrs: 

pulse widtli T = 2 0  nanoseconds (ns)  
pulse anipl i tude A = I volt 
carrier frequency c, = I GHz 
interpulse period T, = 200 ns 
pulse repetition frequency = PRF = I IT, = 5 MHz 
d t ~ i y  cycle = DC = TIT,, = 0. I ( 1 OYu) 

The peak envelope power o l  this signal is simply Ppclk = A2i2 = 0.5 Watts and the total 
average power is P,,,,ixDC = 0 .05  LV.  

Figure I a .  Uniforni RecLangular P L I ~ S C  Modulated Sinusoidal Signal 

F i y r e  23 ,  Close-lip of onc ol' the s~nusoidal pulses (20 ns  pulse at 1 GHz carrier 
frequency) 
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Notc tliill since this signal is a periodic signal (T, = 200 ns) i t  can be represented in a 
Fourier series in the frequency domain. Its spectrum then consist of discrete spectral lines 
centered about the carrier frequency ( I  GHz)  as shown in Figure 2. Note that the spectral 
lines arc spaced by the PRF ( 5  MHz) and that the nulls in the envelope occur at integer 
multiples of 1 'T = 50 M H z .  The total average power of this signal can be found by 
suinininy over all spectral lines. The peak nns voltage level is given by: 

A A 
- - - D ~ = - . T  .PRF 
& f i  ",,.',,A ~ 

( 1 )  

Figure 2 .  Line Spectruni of Pulse Modulated Sinusoidal Signal 

i l i l  1 0.0711 

I 100 I I N  I200  

For Llic values above, this yields VpcJk = 0.707 V .  Now suppose I 'm measuring this signal 
with a spcctrum analyzer who resolution bandwidth is RBW = 1 MHz. Since the spectral 
lines are spaced S MHz apart, 1 can only observe one spectral line at a time. This Is true 



so long as thc RBLV is less than the PRF. The question then arises. .‘How can 1 estimate 
the peak envelope power of the signal given that 1 can only observe one spectral line at a 
rime’!” We sec that since the peak envelope power is A’i2 and the peak rms voltage we 
can obscrve on a spectral line is givcn by  ( I) ,  we can compute the peak power from: 

P ,,,,,, = V,,i,oA’ ‘(T .PRF)-’ = A ’ l 2  

(2) 

where the factor ( T  PRF).’ is the appropriale correction factor when the RBW is less than 
(hi. PRF. 

When the KBW is greater tha11 the PRF, thc individual spectral lines can no longer be 
ohscrved and t l i c  spectruin is approximated by the continuous envelope shown in Figure 
3. The peak mis voltagc level is now yiven b y :  

= A . T ’ RB w Ji 

Thus. under  this condition, we estiniale the peak envelope power from: 

”,,d = L ; , d  .(T .RBM’)-’ 

(4) 

~vlicre the factor (T R B W ) ~ ’  is now the appropriate correction factor. 

Figurc 1.  Spectrum of Pulse Modulated Sinusoidal Signal When RBW > PRF 



Because UWB signals do not use a CW carrier and also typically use non-rectangular 
pulses iiiucli slioiter than those o r a  pulsed sinusoid, their spectrum looks much different 
thui tlial show3n in  Figure 2. Apan from this, when looking at interference potential, it 
docsn'l make sense to apply a PDC [actor to estimate total radiated peak power (or total 
average power) across the entire UWB signal bandwidth since interference will be 
cletcrniiiied b y  the fraction oftotal power arid portion of the  power spectrum that fal ls in 
the victim receiver passband (which typically wi l l  be orders of rnagnilude smaller than  
tlir LiM'B bandwidth). Hence, rhers is no need to use a PDC factor on measurements of 
U U ' B  signals 111 assessing potenlid UWB interfei-ence. 



Enclosure 2 

Recommended Change to Sec 15.35 

Scc 15.35 Measurenieni detector functions and bandwldths 

( b )  On any frequency of [sic] frequencies above 1000 MHz, the radiated limits shown are 
hascd upon lhe use of measurcnient instrumentation employing an average detector 
function. When average radiated emission nieasurements are specified in the regulations, 
including emission measurements below 1000 MHz, there i s  also a limit on the radio 
frequency emissions, as measured using instrumentation with a peak detector function, 
corresponding to 20 dB above the maximum permitted average limit for the frequency 
Ibeing ~nvestigated unless a different peak emission limit i s  otherwise specified in the 
rules in this part, e.g., see Sec. 15.255. Unless otherwise specified, measurements above 
1000 M H L  sliall hc perfoniied using rl minimum resolution bandwidth o r  I MHz. I’iiIsc 
daccnsitization cori.cc~ioii  clioiild iiot he npplicd to nieasiircnirnrs matlr ahove 1000 
\ l l l r .  Measurement o f A C  power line conducted emissions are performed using a 
ClSPR quasi-peak detector, even for dmices for mjhich average radiated emission 
mcasureinents are specified. 
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Before the 
Federal Communications Commission 

Washington, D.C. 20554 

In the Matter of: 

Revision of Pan 15 of the Commission's 
Rules Regarding Ultra-Wideband 
Transmission Systems 

ET Docket No. 98.153 

Reply Comments of Preco Electronics, Inc. 

Filed by: Preco Electronics, Inc. 
415 N. Maple Grove 
Boise, ID 83704 
(208) 323-1000 

Date: January 3,2003 

Preco Electronics, Inc. respectively submits the following reply comments in support of the "Petition 

For Reconsideration" submitted by Multispectral Solutions, Inc (MSSI) and received into the ECFS on June 

18, 2002. as well as MSSl's "Petition For Reconsideration (Reply Comments)" received into the ECFS on 

July 29. 2002. 

For over 50 years Preco Electronics has offered a wide variety of safety products targeted towards 

the commercial vehicle industry. One of Preco's newer products is a line of low-powered, shorl.range. 

object-detection radar systems capable of detecting both stationary and moving objects. These radars are 

simple pulsed carrier, and as a result Preco has had ample experience with Part 15 compliance testing in 

regards to pulsed emissions. 

Pulse Desensitization Correction 

The FCC's shifting interpretalion of 515.35, so clearly described in MSSl'S discussion Of pulse 

desensitization correction (PDC), is particularly relevant to Preco's radar products and has had a profound 

effect on the ability of Preco to both demonstrate compliance and to retain the capability of building a 

usefully functional device. Not only has the FCC recently decided to require application of full-bandwidth 

I u l 4  



PDC calculations at the fundamental emission (well above 1 GHz). but now also at the band edges (iie.. 

$15.245, $15.249. elc.), an'd at all harmonics of the fundamental emission. Full bandwidth PDC at band 

edges and harmonics constrains pulse spectral emission operation to be well below the otherwise clearly 

stated Part 15 peak and average power limits and results in costly unnecessary filtering and performance 

reduction via unnecessary power reduction in the fundamental lobe 

The changes in the FCC's interpretation of $15.35 have progressed as the FCC has decided rely 

more and more upon the theoretical concepts developed in the well known 1971 Hewlett Packard 

Applcation Note 150-2 (see MSSl's Reply Comments for footnote reference and related comments). At first 

glance, this may seem like a good thing since the application note does an excellent job of describing how 

to accurately make pulse spectral measurements using a spectrum analyzer. This is obviously crucial to 

accurately evaluating pulsed device emissions. Unfortunately, the FCC carried it too far by adopting the full 

bandwidth peak power concepts described in the application note to be used as the method of "measuring" 

the pulse peak power emission levels (this cannot actually be directly measured with any standard 

spectrum analyzer for most pulsed operation above 1GHz. only calculated). The FCC then declares that 

this calculated value for theoretical peak power is the emission level which must meet the peak power limits 

stated in Part 15 - at the fundamental, at the band edges, and at all harmonics. 

MSSl beautifully and succinctly summarized why blanket PDC above 1 GHz is unreasonable with 

the following text found in their "Petition for Reconsideration (Reply Comments)" : 

"From an interference perspective. however, full bandwidth peak power IS irrelevant 
as it is only the energy (power) received within the victim receiver's bandwidth that 
causes interference." 

I t  is the victim receiver's bandwidth that defines the interference potential. Put in other words, it is 

the emission power spectral density that needs to be measured and controlled to rationally protect against 

unintentional interference. MSSl clearly demonstrates that gl5.35 was already doing this prior to the recent 

requirement for PDC above 1 GHr 

From HP Application Note 150-2. we know that a victim receiver bandwidth must be about equal to 

or greater than Z of the fundamental main lobe bandwidth in order to "see" the pulse peak power (a 

transient lasting the length of the pulse and repeating at the pulse repetition frequency) Otherwise. the 
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victim receiver will receive only a portion of the pulse spectral lines. The portion of pulse spectrum received 

is obviously proportional to the victim receiver bandwidth. This is why an ordinary spectrum analyzer 

cannot directly measure a pulse's peak transient power for many devices utilizing pulsed carrier operation 

above 1 GHz. This is why HP Application Note 150-2 was written and targeted towards radar designers to 

help them understand how to use a spectrum analyzer to characterize their radar pulses. A radar pulse 

must be in the nanoseconds time domain lo provide reasonable range resolution. A 100 nanosecond pulse 

covers approximately 100 feet in space and has a main lobe bandwidth of 20 MHz. Most ordinary spectrum 

analyzers top out at about 3 MHz. and most radar pulses are considerably shorter than 100 nanoseconds. 

Ordinarily. a receiver's bandwidth is made a small as is practically possible in order to both exclude 

undesired signals and to reduce the thermal noise floor, which is of course directly proportional to the 

receiver's bandwidth. A very sensitive receiver will by necessity have a very narrow bandwidth, and will be 

capable of receiving only one or a very small number of potentially interfering pulse spectral components. 

The limits set forth in Part 15 already adequalely protecl these sensitive receivers by measuring peak 

power spectral density in a minimum 1 MHz bandwidth. These receivers cannot ever experience even a 

fraction of the full bandwidth transient pulse peak power. The more wideband the pulsed emission 

spectrum, the lower the power of the few individual spectral components which might be received in a 

sensitive victim receiver. 

Preco Electronics welcomes the FCC's direction to use HP Application Note 150-2 as a basis for 

making accurate spectral measurements of the pulse spectral components. These components are CW in 

time as long as the pulse is active and are therefore equal in peak and average value individually. 

However, Preco strongly agrees with MSSl that the full bandwidth theoretical peak power calculation has 

no relevancy, and that the original inlent of 515.35 very adequately accounts for emissions above 1 GHz by 

requiring measurement using a peak detector with a bandwidth of 1 MHz or greater. This measurements 

provide a normalized peak power spectral density that is unbiased, has a long history of proven adequacy. 

and provides an accurate indication of interference potential that is easily understood. 
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Vehicular Radar Restriction 

Preco Electronics also very strongly agrees with MSSI's position and comments in regards to the 

arbitrary restriction of mobile UWB devices in the 3.1 GHz to 10.6 GHz band. In their Petition for 

Reconsideration, MSSl makes the following statement: 

"Thus it makes little sense for the FCC to restrict operation of low PRF devices, 
e.g. vehicular radars, in the same region of the spectra (e.9.. 3.1 to 10.6 GHz) 
that it is considering for the use of high-speed communications devices which 
have been shown to have a significantly higher potential for interference." 

As long as the FCC resolves the conflict between the allowed UWB emission levels and the 

standard Part 15 emission levels by removing the requirement for PDC. and the requirements for reduced 

emission levels below 3.1 GHz are met, then there is no potential for a higher interference probability in a 

mobile UWB device than in any other allowed mobile Part 15 device. 

This ruling is needlessly restricting innovation by requiring mobile UWB devices to operate in a 

region of spectrum where component costs are much higher and technical complications further increase 

cost and development time. 

Respectfully submitted, 

Brian Bandhauer 

Senior RF Engineer 
Preco Electronics, Inc 
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J R N  1 6  2002 IO:52HM HP L R S E R J E T  3200 P. 3 

Mr. Marlene H. Dortch 
12 January 2M)3 
P q c  2 

Waus per Hz, dBdMHz. a c . ) .  whelhtr dctennined on an average or peak basis. is the 
relevm~ punem of impoaaace. 

Kerpcufully suhmiurd, 

Randal J . Burnelle 
Founder and President 
Synergenl TcchnologieLLnr 
5301 Buckeystown Pike. Suite f 3 0 6  
Frederick. MD 217M 
USA 


